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Abstract 
$Q LPSRUWDQWSU HUHTXLVLWH IRU SURVSHFWLYH FRPSHWLWLYH IDFWRULHV LV DQ HIIHFWLYH DQG HQGXULQJ GHYHORSPHQW RI SURGXFWLRQUHODWHG
FRPSHWHQFLHV LQ WRGD\¶V XQLYHUVLWLHV IRU PDQXIDFWXULQJ HQJLQHHULQJ /HDUQLQJ )DFWRULHV DUH DQDF WLRQRULHQWHG DSSURDFK IRU
GHYHORSLQJWKHVHFRPSHWHQFLHV7KH\DUHKLJKO\DXWKHQWLFOHDUQLQJHQYLURQPHQWVLQZKLFKJHQXLQHSURGXFWVDUHPDQXIDFWXUHGLQD
VLPXODWHGEXWOLIHOLNHSURGXFWLRQVHWWLQJ7KHVWXG\DLPVDWLQYHVWLJDWLQJWKHOHDUQLQJVXFFHVVRIHQJLQHHULQJVWXGHQWVLQD/HDUQLQJ
)DFWRU\5HVXOWVRIDFRQGXFWHGH[SHULPHQWDUHSUHVHQWHGDQGGLVFXVVHGJLYLQJSURRIWRWKHK\SRWKHVHVWKDWVWXGHQWVKDYHDJUHDWHU
DSSOLFDWLRQSHUIRUPDQFHDQGDKLJKHUGHJUHHRIDFWLRQVXEVWDQWLDWLQJNQRZOHGJHDIWHUKDYLQJDWWHQGHGDQDFWLRQRULHQWHGOHDUQLQJ
HYHQWZLWKLQWKH/HDUQLQJ)DFWRU\WKDQDIWHUUHFHLYLQJDFRQYHQWLRQDOWUHDWPHQW



.H\ZRUGV/HDUQLQJ)DFWRULHVDFWLRQRULHQWDWLRQFRPSHWHQFLHVPDQXIDFWXULQJHQJLQHHULQJ
1. Introduction 
,Q RUGHU WRZLWKVWDQG LQWHUQDWLRQDO SUHVVXUH RI FRPSHWLWLRQPDQXIDFWXULQJ FRPSDQLHVPXVW FRQWLQXRXVO\ GHYHORS
WKHLUPDQXIDFWXULQJSURFHVVHV WKHLUSURGXFWLRQHTXLSPHQWDVZHO ODVWKHLURSHUDWLRQDODQGRUJDQL]DWLRQDOSURFHVVHV
$Q HTXDOO\ LPSRUWDQW SUHUHTXLVLWH IRU SURVSHFWLYH FRPSHWLWLYH IDFWRULHV LVDQ  HIIHFWLYHG HYHORSPHQW RI SURGXFWLRQ
UHODWHGFRPSHWHQFLHVDQGWKHFDSDELOLW\RIDGDSWLQJDQGHYROYLQJWKHVHFRPSHWHQFLHVLQGHSHQGHQWO\$EHOH7HQEHUJ
:HQQHPHU 	 &DFKD\  7KH H[SRQHQWLDO LQFUHDVH RI SURGXFWLRQRULHQWHG NQRZOHGJH DFFRPSDQLHG E\ VKRUWHU
HPSOR\HHV¶GZHOOWLPHV LQFHUWDLQSRVLWLRQV WKXV UHTXLUHVQHZHIIHFWLYHSURGXFWLRQ OHDUQLQJDSSURDFKHV ,QDGGLWLRQ
WKHRQJRLQJHIIHFWVRINQRZOHGJHDJLQJPDNHDUHWKLQNLQJQHFHVVDU\$EHOH	5HLQKDUW
7KHVH WUHQGV FDQ RQO\EHF RXQWHUHG E\ QHZOHDUQLQJD SSURDFKHV WKDW FRQWULEXWH WR WKH GHYHORSPHQW RI VWDII¶V
FRPSHWHQFLHV,WLVEHJLQQLQJWRVKRZWKDWWKHDVVRFLDWLRQZLWKFRPSHWHQFLHVRIHPSOR\HHVIURPDOOKLHUDUFKLFDOOHYHOV
LV D NH\ VXFFHVV IDFWRU IRU SURGXFWLRQ HQJLQHHULQJ $EHOH HW DO 2IWHQ WKHODFN  RI VWDII¶V FRPSHWHQFLHV
FRPSOLFDWHVWKHLPSOHPHQWDWLRQRIVXVWDLQDEOHSURGXFWLRQVWKDWDUHDEOHWRUHDFWWRXQNQRZQIXWXUHGHYHORSPHQWV
,QDGGLWLRQWRDKLJKNQRZOHGJHGHJUHHFRPSDQLHVH[SHFWWKHLUHPSOR\HHVWKHUHIRUHWRXWLOL]HWKHLUNQRZOHGJHEXW
DOVR WR RSHUDWLRQDOL]H WKLV NQRZOHGJH LQ XQLPDJLQDEOH VLWXDWLRQV FRPSHWHQF\ 7KHUHIRUH SURGXFWLRQUHODWHG
DFDGHPLFHGXFDWLRQDVZHOODVDGYDQFHGWUDLQLQJUHTXLUHVQHZDSSURDFKHVWKDWDOORZIXWXUHDQGDFWXDOHPSOR\HHVWRDFW
LQGHSHQGHQWO\LQUHDOSUREOHPVLWXDWLRQV7KH/HDUQLQJ)DFWRU\&L3&HQWHUIRULQGXVWULDO3URGXFWLYLW\PDLQWDLQHGE\

&RUUHVSRQGLQJDXWKRU7HOID[
(PDLODGGUHVVFDFKD\#SWZWXGDUPVWDGWGH
3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGRUSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI7KH$VVRFLDWLRQRI
6FLHQFH(GXFDWLRQDQG7HFKQRORJ\
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WKH37:DWWKH78'D UPVWDGWFRXOGEHFRQVLGHUHGDVVXFKDQDFWLRQRULHQWHGOHDUQLQJ DSSURDFK,QWKHIROORZLQJD
VFLHQWLILFGLVFRXUVHRQOHDUQLQJIDFWRULHVLVGRFXPHQWHG$GGLWLRQDOO\DQHPSLULFDOWHVWDSSURDFKDLPLQJDWDVVHVVLQJ
DFWLRQRULHQWHGOHDUQLQJLQWKH/HDUQLQJ)DFWRU\&L3DQGWKHGLVFXVVLRQRIWKHUHVXOWVDUHSUHVHQWHG
2. State of the art: competency development in manufacturing 
 'HYHORSLQJFRPSHWHQFLHVIRUPDQXIDFWXULQJHQJLQHHULQJ
$URXQG WKHZRUOGHQJLQHHULQJHGXFDWLRQSUHGRPLQDQWO\ WDNHVSODFH LQXQLYHUVLWLHV ,Q WKHZDNHRIWKH(XURSHDQ
µ%RORJQD3URFHVV¶ILUVWVWHSVWRFRPSHWHQF\EDVHGVWXG\LQJKDYHEHHQLQLWLDWHGEXWDV\HWLWVW LOOKDVWREHDVVXPHG
WKDWHQJLQHHULQJVWXG\FRXUVHVUHPDLQUHODWLYHO\VFLHQFHRULHQWHGDQGKLJKO\DEVWUDFW7KLVHTXDOO\UHIHUVWRFRQWHQWVDV
ZHOODVPHWKRGV7HQEHUJ7KHVLWXDWLRQLQWKHKLJKO\DSSOLFDWLRQRULHQWHG*HUPDQYRFDWLRQDOWUDLQLQJSURYHV
WREHYHU\GLIIHUHQWDVFXUULFXODZLWKDFRQVLVWHQWFRPSHWHQF\RULHQWDWLRQKDYHEHHQLPSOHPHQWHG+HUHHGXFDWLRQDO
REMHFWLYHVKDYHEHHQZRUGHGQRWLQDNQRZOHGJHRULHQWHGEXWLQDQDFWLRQRULHQWHGPDQQHU
 &RPSHWHQF\RULHQWDWLRQ
(USHQEHFNDQG5RVHQVWLHOS;,;GHILQHFRPSHWHQFLHVEULHIO\DV´GLVSRVLWLRQVWRDFWLQGHSHQGHQWO\´DQGLQ
GRLQJVRUHIHUWRWKHOLQJXLVWLFDSSURDFKRI&KRPVN\DQGWKHSV\FKRORJLFDODSSURDFKRI:KLWH7KH\DUH
VHHQDVFRQWH[WVSHFLILFFRJQLWLYHGLVSRVLWLRQVWKDWHQDEOHLQGLYLGXDOLQGHSHQGHQWDFWLRQVDQGDUHGXHFRQVLGHUDEO\WR
NQRZOHGJH .OLHPH	/HX WQHU:HLQHUW 7KH VLQJOH DFWLRQLV  UHIHUUHG WR DV µSHUIRUPDQFH¶ &KRPVN\
DQGHPSKDVL]HVWKHGLIIHUHQFHEHWZHHQZKDWHQDEOHVSUHVXSSRVHVDQGGHWHUPLQHVLQGHSHQGHQWDFWLRQVDQGWKH
YLUWXDODFWLRQ7KLVPHDQV WKDWDVLQ JOHDFWLRQFDQQRWXQFRYHUDOOWKH XQGHUO\LQJFRPSHWHQFLHV6HYHUDO LQGHSHQGHQW
DFWLRQV LQ D YDULHW\ RIVLWXDWLRQVDUH UHTXLUHG 7HQEHUJ  (USHQEHFN DQG 5RVHQVWLHO¶V  DSSURDFK
GLVWLQJXLVKHV EHWZHHQ WZR FRPSHWHQF\FODVVHV DQG IRXUFRP SHWHQF\FDWHJRULHV &RPSHWHQF\FODVVHV GHVFULEH WZR
W\SLFDO NLQGV RI SUREOHP VROYLQJ FRPSHWHQFLHV ZKLFK FDQ EH DFTXLUHG E\ H[HFXWLQJ HLWKHU µJUDGLHQW VWUDWHJLHV¶ RU
µHYROXWLRQDU\VWUDWHJLHV¶*UDGLHQWVWUDWHJLHVRQWKHRQHKDQGIROORZDQDOJRULWKPLFDSSURDFKHYROXWLRQDU\VWUDWHJLHV
RQ WKH RWKHU KDQG SUHGRPLQDQWO\ IROORZ DK HXULVWLF DSSURDFK ,Q GDLO\ ZRUNF KDUDFWHUL]HG E\ D VPDOO YDULHW\RI
ZRUNLQJ VLWXDWLRQV JUDGLHQW VWUDWHJLHV DUH DSSOLHG ,I GLIIHUHQW SUREOHP FRQWH[WV RU FRPSOH[ RU QHZ GHPDQGLQJ
VLWXDWLRQVRFFXU XVXDOO\ HYROXWLRQDU\ VWUDWHJLHV DUH H[HFXWHG 7HQEHUJ &RPSHWHQF\FDWHJRULHV GHVFULEH IRXU
SDUWLFXODU EXW V\VWHPLFOLQNHG FRPSHWHQFLHV SHUVRQDO DFWLYLW\ DQG DSSOLFDWLRQRULHQWHG VSHFLDOLVW DQG
PHWKRGRORJLFDOVRFLDOFRPPXQLFDWLYH(USHQEHFN	5RVHQVWLHO
,QOLQNLQJWKHJUDGLHQWDQGHYROXWLRQDU\VWUDWHJLHVZLWKWKHIRXUNH\FRPSHWHQFLHVGHILQHGE\(	5WKHFRPSHWHQF\
PRGHOE\7HQEHUJ LVGHULYHG)LJXUH ,QRUGHU WRSHUIRUPVXFFHVVIXOO\ LQXQNQRZQFRQVWHOODWLRQVFRPSHWHQFLHV
FRPSDQLHVH[SHFWWKHLUHPSOR\HHVWREHDEOHWRDSSO\FHUWDLQNQRZOHGJHTXDOLILFDWLRQ7KXVWKHNH\WRFRPSHWHQF\
GHYHORSPHQWLVWKHDELOLW\WRPDVWHUNQRZOHGJHWKLVFRPSULVHVFRJQLWLRQDQGFRPSUHKHQVLRQRINQRZOHGJH


)LJXUH&RPSHWHQF\PRGHOE\7HQEHUJRQWKHEDVLVRI7HQEHUJ
 $FWLRQVXEVWDQWLDWLQJDQGDFWLRQLQGHSHQGHQWNQRZOHGJH
'XH WR WKHLU DPELJXLW\ DQGW HUPLQRORJLFDO IX]]LQHVV 7HQEHUJ  SXEOLVKHG DW KHRU\ DERXW WKH UHODWLRQVKLS
EHWZHHQ FRPSHWHQFLHV DQG NQRZOHGJH DYRLGLQJ WKH KLWKHUWR XVHG WHUPV RI GHFODUDWLYH NQRZOHGJH DQG SURFHGXUDO
NQRZOHGJH+HUHVWULFWHGKLVEDVLFPRGHOWRWKUHHNQRZOHGJHFRQFHSWVWHFKQLFDONQRZOHGJHSURFHVVNQRZOHGJHDQG
FRQFHSWXDONQRZOHGJH
,Q RUGHU WR REWDLQ IOH[LELOLW\ RI DFWLRQ FRQFHSWXDO NQRZOHGJH LV QHHGHG LQDGG LWLRQ WRWHFKQ LFDO DQG SURFHVV
NQRZOHGJH&RQFHSWXDONQRZOHGJHFDQEHVXEGLYLGHGLQWRWZRGLVWLQFWFDWHJRULHVµDFWLRQVXEVWDQWLDWLQJNQRZOHGJH¶
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DQG DQ µDFWLRQLQGHSHQGHQW NQRZOHGJH EDVH¶ $FWLRQVXEVWDQWLDWLQJ NQRZOHGJH LV JHQHUDOO\ UHTXLUHG IRU WKH
XQGHUVWDQGLQJRIHQWLWLHVDQGWKHLUKDQGOLQJ:LWKRXWWKLVNLQGRINQRZOHGJHIDFWRUVZRXOGXQWKLQNLQJO\EHWDNHQIRU
JUDQWHGDQGDFWLRQVZRXOGEHUHJDUGHGDVXQDOWHUDEOHDQGGHILQLWH7KHXQGHUVWDQGLQJRINQRZOHGJHLVDFHQWUDOIHDWXUH
RIH[SHUWLVH7HQEHUJ
$FFRUGLQJWR(EQHU2HUWHODQG6FKXPPLWLVQHLWKHUUHTXLUHGQRUSRVVLEOHWRGLVWLQJXLVKGHILQLWHO\EHWZHHQ
WHFKQLFDO DQG SURFHVV NQRZOHGJH 6R LQ WKLVPRGHO LW FDQ EH VXPPDUL]HG DV SURIHVVLRQDO NQRZOHGJH &RQFHSWXDO
NQRZOHGJH LV OLQNHG ZLWK WHFKQLFDO DQG SURFHVVNQRZOHGJH VLQFH LW UHSUHVHQWV WKH UHIHUHQWLDO EDFNJURXQG RI HDFK
NQRZOHGJH W\SH6ROHO\DSHUVRQZLWKFRQFHSWXDONQRZOHGJHKDV LQVLJKW LQWR WKHXQGHUO\LQJFDXVDOFRKHUHQFHV WKDW
FDQ EH PDGH DYDLODEOH LQ SUREOHP VROYLQJ VLWXDWLRQV 3LWWLFK  1RW WKH PRUH EXW WKH KLJKHU YDOXH PHDQLQJ
DFWLRQUHOHYDQWFRQFHSWXDONQRZOHGJHHQDEOHVWKHLQGLYLGXDOWRGHWHUPLQHDFKDQJHGFRQWH[WDGHTXDWHO\DQGWRYDU\
IDPLOLDUDFWLRQVLQDUHDVRQDEOHZD\
 7KHRU\RIDFWLRQRULHQWHGOHDUQLQJ
$FDGHPLDDQGLQGXVWU\FRQFXUWKDWE\PHDQVRIYRFDWLRQDOHGXFDWLRQDQGFRPSHWHQF\GHYHORSPHQWLQXQLYHUVLWLHV
FRPSUHKHQVLYH MREUHODWHGF RPSHWHQFLHV DQGW KHUHE\ D FDSDFLW\ WR DFW LQ WHUPV RISO DQQLQJ LPSOHPHQWLQJ DQG
HYDOXDWLQJ PXVW EHJH QHUDWHG 'HKQERVWHO  $FWLRQRULHQWHG OHDUQLQJ LVDSUHUHT XLVLWH IRU REWDLQLQJ VXFK D
SURIHVVLRQDOFRPSHWHQF\DVLWLVDOZD\VWLHGWRVSHFLILFZRUNLQJVLWXDWLRQV
7KHUHIRUHDQDFWLRQRULHQWHGOHDUQLQJSURFHVVPXVWEHGHVLJQHGLQDZD\WKDWVHOIRUJDQL]LQJFRPSHWHQFLHVFDQEH
GHYHORSHGHQDEOLQJOHDUQHUVWRDFWLQGHSHQGHQWO\IRFXVHGDQGSHUIRUPDQFHRULHQWHG7KLVPHDQVWKDWVWXGHQWVKDYHWR
FRQILJXUHWKHLURZQOHDUQLQJSURFHVVHVE\KDQGOLQJFRPSOH[SUREOHPVWDWHPHQWVDVFRPSOHWHWDVNV'XULQJWKHVHWDVNV
WKH\GHOLYHULQGHSHQGHQWMXGJPHQWVDQGPDNHRZQ GHFLVLRQV WKXVVWLPXODWLQJUHVSRQVLEOHDFWLRQV7HDFKHUVVKRXOG
VWD\LQWKHEDFNJURXQGDQGUDWKHUDVVXPHDPRGHUDWLQJUROH
7KHWHDFKLQJDQGOHDUQLQJVHWWLQJVPXVWEHPRGHOHGDVFORVHO\DVSRVVLEOHWRWKHDFWXDOZRUNLQJFRQWH[WDQGSURFHVV
%DGHU1DWXUDOO\WKHVHPXVWKDYHWRKDYHDKLJKGHJUHHRIUHDOLVPDQGFODULW\7\SLFDOVXSSRUWLQJPHGLDDUH
FRPSXWHU VLPXODWLRQV DQG UROH SOD\ EXW DOVRPXOWLPHGLD DSSOLFDWLRQV VXFK DV YLUWXDO UHDOLW\: HLGHQPDQQ 
+RZHYHU WKLV DSSURDFKKDVQRWEHHQSXUVXHG H[WHQVLYHO\ DW XQLYHUVLW\ OHYHO LQ WKH*HUPDQ HQJLQHHULQJ HGXFDWLRQ
$OWKRXJKLQWKHPHDQWLPHVRFDOOHGOHDUQLQJIDFWRULHVKDYHEHHQXVHGLQWKLVFRQWH[W
 /HDUQLQJ)DFWRULHVDVDQDSSURDFKIRUGHYHORSLQJFRPSHWHQFLHV
,QUHVHDUFKOLWHUDWXUHYDULRXVGHILQLWLRQVDUHSURYLGHGIRUOHDUQLQJIDFWRULHV%DUWRQ	'HOEULGJH3XOOLQ
5RWK0DUXFKHFN.HPS	7ULPEOH6LTXHLUD%DUEDUiQ	%HFHUUD7LDQ
8VXDOO\ WKHVH DSSURDFKHV DUH WR EH IRXQG LQ WKH ILHOG RI VRIWZDUH GHYHORSPHQW DQG DUH UHJDUGHG DVOHDUQ LQJ
IDFWRULHV LQ *HUPDQVSHDNLQJ DUHDV DQ LQGXVWULDO HQYLURQPHQW WKDW VLPXODWHV UHDOLVWLFS URGXFWLRQ SURFHVVHV ZKLOH
HQDEOLQJSUDFWLFDOWUDLQLQJLQYDULRXVWRSLFVDQGDWYDULRXVSURIHVVLRQDOOHYHOV+RZHYHULQWHUPVRIWKHSURGXFWWREH
PDQXIDFWXUHG DVZHOO DV WKH HTXLSPHQW DQG RUJDQL]DWLRQUHODWHG HQYLURQPHQW D ORWPRUH REMHFWLYH DSSURDFKHV DUH
UHTXLUHG LQ SURGXFWLRQ HQJLQHHULQJ 7KHUHIRUHPRGHUQ OHDUQLQJ IDFWRULHV UHSUHVHQW RQH RUPRUH FRPSOHWH FRPSOH[
SURGXFWLRQ OLQHVLQ ZKLFK IDUUHDFKLQJ LQWHUYHQWLRQV LQWR WKHP DQXIDFWXULQJ DVVHPEO\ DQGORJLVWLFVSURFH VVHV DUH
SRVVLEOHIRUWKHWUDLQHHV+RZHYHUDVRSSRVHGWRUHDOSURGXFWLRQVLWHVWKHVHLQWHUYHQWLRQVFDQEHXQGHUWDNHQULVNIUHH
DQGZLWKRXWFRVWSUHVVXUH&DFKD\	$EHOH$VRIWRGD\PDLQO\DXWRPRELOH2(0RSHUDWHOHDUQLQJIDFWRULHVLQ
WKLVVHQVH5HLQHU
)XUWKHUPRUHLQWKHSDVWOHDUQLQJIDFWRULHVKDYHEHHQHVWDEOLVKHGLQYDU\LQJH[WHQWXQGHUGLIIHUHQWOHDUQLQJFRQWH[WV
HJ OHDQ PDQXIDFWXULQJ SURFHVV RSWLPL]DWLRQ HQHUJ\ HIILFLHQF\ DQG ZLWK GLIIHULQJ WDUJHW JURXSV HJ VWXGHQWV
VNLOOHGZRUNHUVPDQDJHUV DWUHVHDUFKL QVWLWXWLRQV WKURXJKRXW*HUPDQVSHDNLQJFRXQWULHV $EHOH	&DFKD\
)RU DF RPSDUDWLYH LQYHVWLJDWLRQ RQ H[LVWLQJ OHDUQLQJ )DFWRULHV VHH:DJQHU  $ SLRQHHU LQ WKLV ILHOG LV WKH
H[LVWLQJ3URFHVV/HDUQLQJ)DFWRU\&L3DWWKH78'DUPVWDGWLQDXJXUDWHGLQ/HKP
3. Research aim and methodology 
 5HVHDUFKDLP
7KH VWXG\¶V UHVHDUFKDLP LVWRGHWH UPLQHZKHWKHU WKHDFWLRQRULHQWHG/HDUQLQJ)DFWRU\DSSURDFKKDVDGYDQWDJHV
RYHU FRQYHQWLRQDO WHDFKLQJPHWKRGV ,WLV  DVVXPHG WKDWWKH/HD UQLQJ )DFWRU\ DV D WHDFKLQJD QG OHDUQLQJ DSSURDFK
HQDEOHVPDQXIDFWXULQJHQJLQHHULQJVWXGHQWVWRFRSHEHWWHUZLWKUHDOSUREOHPVLWXDWLRQVDQGWRVXFFHVVIXOO\DSSO\OHDUQW
WHFKQLTXHV&RQVHTXHQWO\LWKDVWREHUHYLHZHGE\KRZPXFKWKH/HDUQLQJ)DFWRU\DSSURDFKH[FHHGVWKHFRQYH\LQJ
1147 Jan Cachay et al. /  Procedia - Social and Behavioral Sciences  55 ( 2012 )  1144 – 1153 
SRWHQWLDORIDFRQYHQWLRQDOQRWDFWLRQRULHQWDWHGOHFWXUH7KHUHE\LWKDVWREHGLIIHUHGEHWZHHQWKHDFWLQJFDSDFLW\RI
WKHOHDUQHUDQGWKHFRUUHVSRQGLQJNQRZOHGJH7KLVPHDQVWKDWWKHFRUUHVSRQGLQJNQRZOHGJHDVZHOODVWK HVWXGHQWV¶
FDSDFLW\RIDFWLQJLQSUDFWLFDOSUREOHPVWDWHPHQWVKDYHWREHGHWHUPLQHG7KHUHVHDUFKK\SRWKHVLVLV6WXGHQWVKDYHD
JUHDWHU DSSOLFDWLRQSHUIRUPDQFH DQGD KLJKHU GHJUHH RI DFWLRQVXEVWDQWLDWLQJ NQRZOHGJH DIWHU KDYLQJ DWWHQGHG DQ
DFWLRQRULHQWHGOHDUQLQJHYHQWZLWKLQWKH/HDUQLQJ)DFWRU\WKDQDIWHUUHFHLYLQJDFRQYHQWLRQDOWUHDWPHQW
 6WXG\GHVLJQDQGVWUXFWXUH
7KH H[SHULPHQW LV EDVHG RQ PHWKRGV RI HPSLULFDO VRFLDO UHVHDUFK ZLWK SDUWLDOO\ RSHQ SURSRUWLRQV RI QRQ
SDUWLFLSDWRU\ REVHUYDWLRQ 7KLVVWX G\ GHVLJQ DOORZVW KH WHVWLQJ RI SUHIDEULFDWHG K\SRWKHVHV DQGWKHH [SORUDWLYH
H[SRVXUH RI VWUXFWXUHV LQ WKH UHVHDUFK ILHOGLWVHOIDWWKHVD PH WLPH7KHVWXG\  FDQ EH DVVLJQHG WR WKH ILHOG RI UHDO
H[SHULPHQWDOGHVLJQVDQGWKHUHIRUHRIIHUVDVWUXFWXUHGUHVHDUFKILHOGWKDWDOORZVFRPSDULVRQVEHWZHHQGLIIHUHQWFRKRUWV
DVZHOODVFRPSDULVRQVEHWZHHQLQYHVWLJDWLYHDQGFRPSDULVRQJURXSV6FKQHOO+LOO	(VVHU
,Q RUGHU WR YHULI\ WKH HIIHFWLYHQHVV RI WKH DFWLRQOHDUQLQJ DSSURDFK LQ WKH /HDUQLQJ )DFWRU\ LQ FRPSDULVRQ WR
FRQYHQWLRQDOOHDUQLQJPHWKRGVWZRUDQGRPO\FRPSRVHGJURXSVRISUREDQGVUHFHLYHWZRGLIIHUHQWW\SHVRIWUHDWPHQWV
GHDOLQJZLWKWKHDQDO\VLVRISURGXFWLRQSURFHVVHV'XULQJWKHILUVWGD\RIWKHVWXG\WKHFRPSDULVRQJURXSFRQVLVWLQJRI
VWXGHQWVUHFHLYHVDFRQYHQWLRQDOWXLWLRQ2QWKHVHFRQGGD\WKHVWXGHQWVDFFXPXODWLQJWKHLQYHVWLJDWLYHJURXSDUH
WUDLQHGE\PHDQVRIWKHQHZDFWLRQOHDUQLQJDSSURDFKGHYHORSHGLQWKH/HDUQLQJ)DFWRU\
7R EHJLQ ZLWK ERWK JURXSV DUH VXEMHFWHG WR WDNH DVK RUW SUHOLPLQDU\ WHVWLQ  RUGHU WRG HWHUPLQH WKHLU LQLWLDO
NQRZOHGJH OHYHORQ  OHDQSURGXFWLRQ LQJ HQHUDO DQGSURFHVV DQDO\VLV DWW KH VWDUW RI WKH VWXG\7KHTXHVWLRQV DLP DW
DGGUHVVLQJ WKH SUREDQGV¶ H[SHUWLVH DQGWK HPDWLF FRPSUHKHQVLRQ 7KHVH WHVWV DUHLPSRUWDQW LQ RUGHU WR SLQSRLQW WKH
H[DFW LQGLYLGXDO OHDUQLQJSURJUHVVH IIHFWHGE\ WKHUHVSHFWLYH WUHDWPHQWV)RUWKLVSXUSRVHWKHVWXGH QWV DUHDVNHG WR
JLYH FHUWDLQL QIRUPDWLRQ FRQFHUQLQJ WKHLU SHUVRQ VR WKDWLQGL YLGXDOV FDQ EH WUDFHGWKURXJKRXW  WKHVWXG\F RQWURO
YDULDEOHV
)ROORZLQJ WKHSUHOLPLQDU\ WHVWV ERWKJURXSV DUHSURY LGHGZLWK WKH VDPHWKHRUHWLFDO NQRZOHGJH FRQFHUQLQJ WKHLU
WDVNRIDQDO\]LQJDSURGXFWLRQSURFHVV'XULQJWKHVHFLUFDPLQXWHVRIOHFWXUHWKHPRVWLPSRUWDQWIDFWVDERXWSURFHVV
DQDO\VLV3$DQGOHDQSURGXFWLRQLQJHQHUDODUHLOOXVWUDWHGVXFKDVVLJQLILFDWLRQSXUSRVHDQGSURFHGXUHRI3$,QWKH
IROORZLQJ  PLQXWHV WKH FRPSDULVRQ JURXS DQG WKH LQYHVWLJDWLYH JURXS UHFHLYH WKHLU UHVSHFWLYH WUHDWPHQWV 7KH
FRPSDULVRQJURXSLVLQVWUXFWHGLQIRUPRIDFRQYHQWLRQDOWHDFKLQJWXLWLRQLQDFFRUGDQFHZLWK6FKHOWHQ
7KHOHDQPHWKRGRISURFHVVDQDO\VLVLVWKXVGHPRQVWUDWHGWRWKHSUREDQGVRQWKHEDVLVRIDQH[DPSOH,QWKLVFDVH
WKH SURFHVV H[DPSOH LVWK H DVVHPEO\ RI DVLP SOH VKDIWKXE MRLQW 7KH FRPSOHWH ODFN RI DFWLRQRULHQWHG OHDUQLQJ
PHWKRGV LVF KDUDFWHULVWLF IRUWKLV NLQG RI WUHDWPHQW 7XLWLRQV DVD  OHDUQLQJ IRUP KDYH JUHDW UHVHPEODQFH ZLWK
FRQYHQWLRQDOOHDUQLQJPHWKRGVDWXQLYHUVLW\


)LJXUH2YHUYLHZRYHUVWXG\RQDFWLRQRULHQWHGOHDUQLQJLQWKH/HDUQLQJ)DFWRU\&L3
7KHLQYHVWLJDWLYHJURXSRQWKHRWKHUKDQGLVWUDLQHGE\DQDFWLRQOHDUQLQJDSSURDFKLQWKHLPPHGLDWHYLFLQLW\RI
WKH/HDUQLQJ)DFWRU\ ,Q WKH VDPHPLQXWHV WKHVHSUREDQGVGLYLGHG LQWR WKUHHJURXSV DUHDEOH WRH[SHULHQFH WKH
SURFHGXUHRISURFHVVDQDO\VLVRQWKHUHDOVKDIWKXEMRLQWH[DPSOH7KH\DUHDOORZHGWRPDNHPLVWDNHVDQGH[SHULHQFH
WKHFRQVHTXHQFHV9HU\LPSRUWDQWO\WKHVXSHUYLVRUVDFFRPSDQ\LQJWKHVWXG\GRQRWLQWHUIHUHLQWKHWUHDWPHQWHQDEOLQJ
WKHSUREDQGVWRPDNHWKHLURZQH[SHULHQFHV
$IWHU WKHLU SDUWLFXODU WUHDWPHQWV WKHSUREDQGV RI ERWKJURXSV DUHDVNHG WR WDNHDVHFRQ G DGGLWLRQDO WHVWZLWKWK H
H[DFW VDPH TXHVWLRQVDV  LQW KH SUHOLPLQDU\ WHVW%\FRPS DULQJ WKH FRQWURO YDULDEOHV WKH LQGLYLGXDO DQVZHUV FDQ EH
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DVVRFLDWHGZLWKWKHDQVZHUVJLYHQLQWKHILUVWH[DP%XWLQRUGHUWRUHDOO\EHDEOHWRHYDOXDWHWKHOHDUQLQJSURJUHVVLWLV
QRW VXIILFLHQW WR RQO\WHVWWKHDFFHVVR U\ NQRZOHGJH JDLQHG WKURXJKRXW WKHOHDUQLQJW UHDWPHQW 7KHDFWLRQOHDUQL QJ
DSSURDFKDGGLWLRQDOO\DGGUHVVHVFRPSUHKHQVLRQDQGWKHDELOLW\WRDFWXDOO\DSSO\WKHOHDUQLQJFRQWHQWLQDUHDOSUREOHP
VLWXDWLRQ
7KXVDVDODVW WHVWERWKJURXSVDUHDVNHGWRVROYHWKHVDPHPRUHUHDOLVWLFDQGPRUHFKDOOHQJLQJWDVNRSHUDWLRQV
WDVN7KHLQYHVWLJDWLYHJURXSLVGLYLGHGLQWRWKUHHJURXSVWKHFRPSDULVRQJURXSLQWRWZRJURXSV7KHFRUUHVSRQGLQJ
SURFHVVHV DUH UHDODVVHPEO\SURFHVVHV H[WUDFWHG IURP WKHDVVHPEO\RISQHXPDWLF F\OLQGHUV LQWKH/HDUQLQJ)DFWRU\
&L37KHGHJUHHRIFRPSOH[LW\ LVYHU\KLJKPDNLQJ WKHSURFHVVDQDO\VLVPRUHFRPSOLFDWHGDVLQ  WKHVKDIWKXEMRLQW
H[DPSOH6XSHUYLVRUVDFFRPSDQ\LQJ WKHJURXSVGXULQJ WKHSHULRGRIPLQXWHVTXDOLWDWLYHO\DVVHVVWKHSURED QGV¶
FRXUVHVRIDFWLRQWKHLUEHKDYLRUDQGWKHUHVXOWVZLWKWKHKHOSRISUHYLRXVO\GHWHUPLQHGHIIHFWVRIFRQWURO
$W WKHHQGRI WKHVWXG\VKRUW LQWHUYLHZVDUHFRQGXFWHGZLWKWKHSUREDQGV7KHREMHFWLYHRIWKHVHLQWHUYLHZVLVWR
ILQGRXWKRZ WKHSUREDQGVKDYHH[SHULHQFHG WKHLU UHVSHFWLYH WUHDWPHQW DQGZKDWVXJJHVWLRQV IRU LPSURYHPHQW WKH\
PD\KDYH7KHLGHDLVWRJHWDQRYHUDOOMXGJPHQWRIWKHOHDUQLQJDSSURDFK
 6XUYH\LQJPHWKRG
 &RQWUROYDULDEOHV
'XULQJWKHSUHOLPLQDU\DQGDGGLWLRQDOWHVWVYDULDEOHVRIFRQWURODUHLPSRVHG7KLVKDVWZRPDMRUUHDVRQV2QWKH
RQHKDQGIRUWKHVWXG\WREHYDOLGLWLVLPSRUWDQWWKDWWKHLQYHVWLJDWLYHDQGFRPSDULVRQJURXSVDUHVLPLODU7KLVFDQEH
DVFHUWDLQHGE\ LPSRVHGYDULDEOHV RI FRQWURO SHUVRQDO LQIRUPDWLRQRQ WKH SUREDQGV ,W LV LPSRUWDQW WKDW RYHUDOO DOO
SUREDQGVRIERWKJURXSVKDYHKDGVLPLODU OLIHH[SHULHQFHVDQGKDYHVLPLODUSUHYLRXVNQRZOHGJHUDWHV2QWKHRWKHU
KDQG LQ RUGHU WRPDNH DVW DWHPHQW RQW KH OHDUQLQJ SURJUHVV RI HYHU\ LQGLYLGXDO LW LV LPSRUWDQW WR LPSRVH FHUWDLQ
SHUVRQDOLQIRUPDWLRQVRDVWREHDEOHWRNHHSWUDFHRIWKHSUREDQGVWKURXJKRXWWKHVWXG\7KLVLVQRWSUREOHPDWLFDVDOO
UHVXOWVDUHNHSWDQRQ\PRXV
 &RPSUHKHQVLRQWHVWV
TXHVWLRQVDUHSRVHGLQWKHWHVWVRIZKLFKDGGUHVVWKHRUHWLFDONQRZOHGJH7KHUHPDLQLQJTXHVWLRQVFDQRQO\
EH DQVZHUHG LI WKH SUREDQGV KDYHW KH UHVSHFWLYH FRPSUHKHQVLYH NQRZOHGJH 7KH JRDO LVWR  VHHKRZ PXFK RI WKH
OHDUQLQJFRQWHQWVWKHVWXGHQWVKDYHUHDOO\XQGHUVWRRG7DEOHOLVWVWKHVHTXHVWLRQV
7DEOH2YHUYLHZRYHUWKHRUHWLFDODQGFRPSUHKHQVLYHTXHVWLRQVLQSUHOLPLQDU\DQGDGGLWLRQDOWHVWV
7KHRUHWLFDO4XHVWLRQV &RPSUHKHQVLYH4XHVWLRQV
:KDWDUHWKHJRDOVRI/HDQ3URGXFWLRQ" :K\LVDRQHSLHFHIORZSURGXFWLRQRUJDQL]DWLRQGHVLUDEOH"
:KDWDUHWKHGLIIHUHQWW\SHVRIZDVWHLQ/HDQ3URGXFWLRQ" 1DPHWKHUHDVRQVZK\SURGXFWLRQILJXUHVDORQHGRQRWVXIILFHWR
MXGJHDQDFWXDOSURGXFWLRQVWDWH"
:KDWDUHWKHVWHSVRIDSURFHVVDQDO\VLV" :K\LVWKHFXVWRPHUWDNWWLPHLPSRUWDQW"
+RZFDQWKHFXVWRPHUWDNWWLPHEHFDOFXODWHG" )RUZKDWLVDQ$VKHHWXVHGLQWKHFRQWH[WRI/HDQ3URGXFWLRQ"
:KDWLVPHDQWE\DF\FOHWLPH" :KDWREVWDFOHVPD\DULVHLQWKHSURFHGXUHRISURFHVVRSWLPL]DWLRQ"
:KDWGRHVWKHDFURQ\P3'&$PHDQ" 
1DPHWKHVWHSVLQYROYHGLQSURFHVVLPSURYHPHQWLQ/HDQ3URGXFWLRQ 
:KDWSRLQWVDUHOLVWHGLQDQ$VKHHW" 

%HWZHHQDQGSRLQWVDUHDZDUGHGGHSHQGLQJRQWKHDPRXQWRIFRUUHFWDQVZHUVSHUTXHVWLRQ,IQRDQVZHURUQR
FRUUHFW DQVZHU LV JLYHQ SRLQW LV DZDUGHG SRLQWV FRUUHVSRQGZLWK µSUHGRPLQDQWO\ZURQJ¶ SRLQWVZLWK µSDUWO\
FRUUHFW¶  SRLQWV ZLWK µSUHGRPLQDQWO\ FRUUHFW¶ DQG  SRLQWV ZLWK µFRUUHFW¶ %\ XVLQJ WKLV VFKHPH LW LV SRVVLEOH WR
HYDOXDWHWKHWZRWHVWVZLWKLQWKHVFRSHRIWKHVWXG\(YHU\SUREDQGDFKLHYHVDFHUWDLQVFRUHLQWKHSUHOLPLQDU\WHVWDQG
QDWXUDOO\DEHWWHUVFRUHLQWKHDGGLWLRQDOWHVW%\FRPSDULQJWKHVHWZRVFRUHVRIDOOSUREDQGVWKHUHVSHFWLYHOHDUQLQJ
SURJUHVVRIWKHLQYHVWLJDWLYHDQGWKHFRPSDULVRQJURXSLQUHVSHFWRIJDLQHGH[SHUWLVHFDQEHDFFRXQWHGIRU
 &ULWHULDRIHIIHFWFRQWURO
,Q WKH FRQWH[W RIW KH RSHUDWLRQV WDVN WKH JURXSV DUH DVNHG WR FDUU\ RXW D SURFHVV DQDO\VLV RQDF RPSOH[ DVVHPEO\
SURFHVV%\REVHUYLQJWKHLUDFWLYLWLHVDTXDOLWDWLYHDVVHVVPHQWLVSRVVLEOH7KHILYHVWHSVRIWKHSURFHVVDQDO\VLVWREH
XQGHUWDNHQE\WKHSUREDQGVDUH
1149 Jan Cachay et al. /  Procedia - Social and Behavioral Sciences  55 ( 2012 )  1144 – 1153 
x 'HWHUPLQDWLRQRIFXVWRPHUUHTXLUHPHQWVVXFKDVFXVWRPHUWDNWWLPH
x 3ORWWLQJRISURFHVVVWHSVWKHDVVHPEO\SURFHVVFRQVLVWVRIVHYHUDOH[HFXWLRQVNQRZQDVSURFHVVVWHSV
x 5HFRUGLQJRILQYHQWRU\DOOVWRFNVGLUHFWO\UHODWHGWRWKHSURFHVVDUHWREHLGHQWLILHG
x 5HFRUGLQJRILQIRUPDWLRQDQGPDWHULDOIORZPDWHULDODQGLQIRUPDWLRQPRYHPHQWVKHOSXQGHUVWDQGWKHSURFHVV
x 5HFRUGLQJRISURFHVVGDWDWKHPRVWLPSRUWDQWGDWDLVLQWKLVFDVHWKHF\FOHWLPH±WKHWLPHQHFHVVDU\IRU
DVVHPEOLQJRQHZRUNSLHFH
+DYLQJDFKURQRORJLFRUGHU WKHHYDOXDWLRQVKHHWRULHQWDWHVRQ WKHUHVSHFWLYHVWHSVRIW KHSURFHVVDQDO\VLV%XWDOVR 
FRPSUHKHQVLYH HIIHFWV RI FRQWURO FDQ EH IRXQG DLPLQJ DW GHVFULELQJ WKH RYHUDOO EHKDYLRU DQG DFKLHYHPHQWV RI WKH
SUREDQGV:LWKLQWKHVFRSHRIWKLVVWXG\LWLVQRWDEO\LPSRUWDQWWRHYDOXDWHWKHSUREOHPVROYLQJPDQQHUDQGWKHPRUH
RUOHVVVWUXFWXUHGPRGXVRSHUDQGLRIWKHWZRJURXSV
,QRUGHUWRIDFLOLWDWHDQGVWDQGDUGL]HWKHTXDOLWDWLYHDVVHVVPHQWVHYHUDOHIIHFWVRIFRQWURODUHGHILQHG2QO\E\WKHVH
PHDQV LWLVS RVVLEOH WRFKDUDFWHUL]H WKHSUREDQGV¶ OHDUQLQJSURJUHVVLQ  WHUPVRI FRPSUHKHQVLRQDQGDSSOLFDELOLW\RI
OHDUQLQJFRQWHQWV7KHHIIHFWVRIFRQWUROFRQVWLWXWLQJWKHHYDOXDWLRQVKHHWRULHQWDWHRQWKHVWHSVRIWKH3$
 &XVWRPHUUHTXLUHPHQWVKDYHEHHQGHWHUPLQHGFRPSOHWHO\SDUWLDOO\QRWDWDOO7KHJURXSVDUHSURYLGHGZLWK
LQIRUPDWLRQIURPZKLFKWKHFXVWRPHUUHTXLUHPHQWVDUHWREHGHULYHG0DLQIRFXVLVRQWKHFXVWRPHUWDNWWLPH
DVVXPLQJWKHWLPHLQVHFRQGVWKDWDFXVWRPHUGHPDQGVDSURGXFW
 3URFHVVVWHSVKDYHEHHQSORWWHGFRPSOHWHO\SDUWLDOO\QRWDWDOO,QRUGHUWRIXOO\XQGHUVWDQGWKHSURFHVVWKH
SUREDQGKDVWRDQDO\]HHYHU\SURFHVVVWHS(YHU\VWHSKDVWREHSORWWHGYLVXDOO\WRIDFLOLWDWHWKHH[SRVXUHRI
RSWLPL]DWLRQSRWHQWLDO
 ,QYHQWRULHVPDWHULDODQGLQIRUPDWLRQIORZVKDYHEHHQUHFRUGHGFRPSOHWHO\SDUWLDOO\QRWDWDOO%HIRUHWKHDFWXDO
DQDO\VLVRIWKHSURFHVVFDQWDNHSODFHWKHSURFHVVKDVWREHGHVFULEHGDVDZKROH
 3URFHVVGDWDHVSHFLDOO\F\FOHWLPHVKDYHEHHQUHFRUGHGFRPSOHWHO\SDUWLDOO\QRWDWDOO$SURGXFWLRQSURFHVV
FDQQRWEHIXOO\GHVFULEHGZLWKRXWSURGXFWLRQILJXUHV7KHPRVWLPSRUWDQWILJXUHLVWKHF\FOHWLPH,QWKLVVWDJHRI
WKH3$WKHSUREDQGVKDYHWRXVHDVWRSZDWFKDQGVWRSWKHWLPHVRIVHYHUDODVVHPEO\F\FOHV
 5HDOL]HGDQDO\VLVKDVEHHQHYDOXDWHGFRPSOHWHO\SDUWLDOO\QRWDWDOO7KHJURXSVPXVWVKRZWKHLUDELOLW\WR
HYDOXDWHWKHLUKLWKHUWRZRUN:KHWKHUWKH\KDYHFRPSOHWHO\XQGHUVWRRGWKHSURFHVVZLWKDOOLWVVWUHQJWKVDQG
ZHDNQHVVHVZLOOVKRZGXULQJWKHHYDOXDWLRQSURFHVVRIFULWHULRQ
 3URFHVVDQDO\VLVKDVEHHQSUHVHQWHGWRDQGGLVFXVVHGZLWKWKHJURXSFRPSOHWHO\SDUWLDOO\QRWDWDOO,QSUHVHQWLQJ
DQGGLVFXVVLQJWKHLUUHVXOWVWKHJURXSVVKRZWKHLUWHDPZRUNLQJVNLOOV
 )XUWKHUFRPPHQWV7KLVFULWHULRQHQDEOHVWKHVXSHUYLVRUVWRPDUNDQ\IXUWKHUSRLQWVRILQWHUHVWWKDWHIIHFWWKH
HYDOXDWLRQRIWKHSUREDQGVLQWKHLUUHVSHFWLYHJURXSV0RVWO\FRPPHQWVRQWHDPZRUNJHQHUDOEHKDYLRUDQG
FRQGXFWVWUXFWXUHGFRXUVHRIDFWLRQDVZHOODVUHVXOWVDUHVWDWHGKHUH
4. Results 
 6WXG\TXDOLW\DQGYDOLGLW\
$Q LPSRUWDQW IDFWRU FRQFHUQLQJ WKH YDOLGLW\ RI DODER UDWRU\ VWXG\ LVW KH FRPSRVLWLRQ RI WKH WZR JURXSV EHLQJ
DQDO\]HG,QWKLVFDVHWKHSUREDQGVRIERWKJURXSVVKRXOGKDYHDQLGHQWLFDOLQLWLDONQRZOHGJHUDWHFRQFHUQLQJWKHWRSLF
µ/HDQ 3URGXFWLRQ¶$V7DEOH  VKRZV ERWK JURXSV DUH YLUWXDOO\ LGHQWLFDO LQ UHIHUHQFH WR WKH VXUYH\HG YDULDEOHV RI
FRQWURO %RWK FRQWURO VDPSOHV DUHODUJ H HQRXJK WRHQ DEOH D VFLHQWLILF SUHGLFDWLRQ 7KH DYHUDJH DJH DQGWKH  IHPDOH
TXRWLHQWDUHVLPLODUEHWZHHQWKHJURXSV7KHIHPDOHTXRWLHQWLVDELWORZHUWKDQWKHPDOHTXRWLHQWDVWKH78'DUPVWDGW
LV DW HFKQLFDO XQLYHUVLW\ DQG WKH IHPDOH TXRWLHQW LV WKXV WUDGLWLRQDOO\ ORZHU $OO SUREDQGV DUH VWXGHQWV RI HLWKHU
PHFKDQLFDORULQGXVWULDOHQJLQHHULQJKDYLQJQRYRFDWLRQDOSUHFRJQLWLRQ$VERWKJURXSVKDYHVLPLODUDYHUDJHJUDGHV
DQGFRQVLGHU WKHPVHOYHV UDWKHUXQ LQIRUPHGDERXW OHDQSURGXFWLRQ LWFDQ EHH[SHFWHG WKDW DOOS UREDQGVKDYH VLPLODU
HQJLQHHULQJVNLOOV,QVXPPDU\LWFDQEHGHWHUPLQHGWKDWWKHLQYHVWLJDWLYHDQGWKHFRPSDULVRQJURXSVDUHVXIILFLHQWO\
VLPLODUDQGWKXVWKHYDOLGLW\RIWKHVWXG\FDQEHDVFHUWDLQHG
 5HVXOWVRIWKHSUHOLPLQDU\DQGDGGLWLRQDOWHVWV
7DEOHVDQGVKRZWKHUHVXOWVRIWKHWZRWHVWVFRQGXFWHGGXULQJWKHVWXG\7KHSUHOLPLQDU\WHVWWRRNSODFHILUVW
WKXVJLYLQJDQLPSUHVVLRQRIHYHU\SUREDQGV¶GHJUHHRI LQLWLDONQRZOHGJHDWWKHEHJLQQLQJRIWKHVWXG\7KHUHVXOWV
VKRZWKDW WKHSUREDQGVDOOKDYHDQ LGHQWLFDO LQLWLDO VLWXDWLRQ7KHFRPSDULVRQJURXSZDVDEOH WRDQVZHU WKH
LQYHVWLJDWLYH JURXS RI WKH TXHVWLRQV FRUUHFWO\ &RQFHUQLQJ WKH NQRZOHGJH DQG FRPSUHKHQVLRQ TXHVWLRQV WKH
DOORFDWLRQZDVVLPLODU
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7DEOH&RPSRVLWLRQRILQYHVWLJDWLYHDQGFRPSDULVRQJURXSVQRQH PLGGOH KLJK 
$WWULEXWH ,QYHVWLJDWLYHJURXS &RPSDULVRQJURXS
1XPEHURI  
$YHUDJHDJH  
6KDUHRIZRPDQNLQG  
&RXUVHRIVWXGLHV HQJLQHHULQGXVWULDOHQJLQHHU HQJLQHHULQGXVWULDOHQJLQHHU
*UDGHSRLQWDYHUDJH  
:RUNH[SHULHQFH  
$VVHVVWKHLURZQNQRZOHGJH  
7DEOH5HVXOWVRIRYHUDOODQDO\VLV
7RWDODQDO\VLV
&RPSDULVRQJURXS    
3UHWHVW 3RVWWHVW $EVROXWHLQFUHDVH 5HODWLYHLQFUHDVH $EVROXWHGLIIHUHQFH
   


,QYHVWLJDWLYHJURXS   
3UHWHVW 3RVWWHVW  
   
7DEOH5HVXOWVRIWKHDQDO\VLVRQWKHDFWLRQLQGHSHQGHQWNQRZOHGJH
$QDO\VLVRIWKHDFWLRQLQGHSHQGHQWNQRZOHGJH
&RPSDULVRQJURXS    
3UHWHVW 3RVWWHVW $EVROXWHLQFUHDVH 5HODWLYHLQFUHDVH $EVROXWHGLIIHUHQFH
   


,QYHVWLJDWLYHJURXS   
3UHWHVW 3RVWWHVW  
   
7DEOH5HVXOWVRIWKHDQDO\VLVRQWKHDFWLRQVXEVWDQWLDWLQJNQRZOHGJH
$QDO\VLVRIWKHDFWLRQVXEVWDQWLDWLQJNQRZOHGJH
&RPSDULVRQJURXS    
3UHWHVW 3RVWWHVW $EVROXWHLQFUHDVH 5HODWLYHLQFUHDVH $EVROXWHGLIIHUHQFH
   


,QYHVWLJDWLYHJURXS   
3UHWHVW 3RVWWHVW  
   

7KHUHVXOWVFRQFHUQLQJWKHDGGLWLRQDOWHVWZKLFKRFFXUUHGDIWHUWKHUHVSHFWLYHWUHDWPHQWVVKRZWKDWWKHSUREDQGVGLG
KDYHGLIIHUHQWOHDUQLQJSURJUHVVHV2YHUDOOWKHFRPSDULVRQJURXSZDVDEOHWRDPHOLRUDWHWKHLUVFRUHE\XSWR
7KH LQYHVWLJDWLYHJURXSRQ WKHRWKHUKDQGZDVDEOHWR PRUH WKDQGRXEOH WKHLU VFRUH  UHDFKLQJD
VFRUH RI  ,Q WRWDO WKHUHVX OWV RIWKHLQ YHVWLJDWLYH JURXS LPSURYHG E\ SRLQWV LQ FRPSDULVRQ WRW KH
FRPSDULVRQJURXS
$OWKRXJKWKHLQYHVWLJDWLYHJURXSGLGEHWWHUFRQFHUQLQJWKHNQRZOHGJHTXHVWLRQVDEVROXWHLQFUHDVHWRWKHDPRXQWRI
YHUVXVWKHLUPDLQJDLQYHUVXVWKHFRPSDULVRQJURXSFDQEHH[SODLQHGE\WKHSHUIRUPDQFHFRQFHUQLQJ
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WKHFRPSUHKHQVLRQTXHVWLRQV7KHDEVROXWHLQFUHDVHZDVDOPRVWGRXEOHDVWKHLQYHVWLJDWLYHJURXSUHOLVKHGDQDEVROXWH
LQFUHDVH WR WKHDPRXQWRIYHUVXV7KHUHVXOWVRIWKH LQYHVWLJDWLYHJURXS LPSURYHGE\SRLQWV LQ
FRPSDULVRQWRWKHFRPSDULVRQJURXS
 (YDOXDWLRQRIWKHRSHUDWLRQVWDVN
2YHUDOO WKHHPSKDVLV RIW KH HYDOXDWLRQ RI WKH RSHUDWLRQV WDVN OLHVRQWZR  EDVLF GHFODUDWLRQV )LUVWO\WK H VWXG\
DOORZV FRPPHQWV RQW KH HIIHFWLYHQHVV RI WKHOHDUQLQJPHWKRGµ/ HDUQLQJ )DFWRU\¶ FRPSDUHG WRWUD GLWLRQDO OHDUQLQJ
PHWKRGV VXFK DV WXLWLRQV 7KH UHVXOWVRIWKHFRP SDULVRQ JURXS FDQ EH FRPSDUHG GLUHFWO\ ZLWKWKHUHVXOWVRIWKH 
LQYHVWLJDWLYHJURXS7DEOHVKRZVWKHGLIIHUHQWUHVXOWVRIWKHWZRJURXSVWKHLQYHVWLJDWLYHJURXSFRQVLVWHGRIWKUHH
VPDOOHUJURXSVZRUNLQJRQWKUHHDVVHPEO\SODFHVWKHFRPSDULVRQJURXSZDVGLYLGHGLQWRWZRJURXSVZRUNLQJRQWZR
UHVSHFWLYHDVVHPEO\SODFHVLQUHVSHFWWRRYHUDOOEHKDYLRUVWUXFWXUHGFRXUVHRIDFWLRQDQGRXWFRPHVDVGHVFULEHGLQWKH
PHQWLRQHGFULWHULDFDWDORJ
7DEOH5HVXOWVRIWKHRSHUDWLRQVWDVNPDLQWDLQHGE\LQYHVWLJDWLYHDQGFRPSDULVRQJURXSV
&ULWHULRQ ,QYHVWLJDWLYH*URXS &RPSDULVRQ*URXS
3ORWWLQJRISURFHVV
VWHSV
3ORWWLQJRFFXUVVXFFHVVIXOO\DQGFRPSOHWHO\±IHZ
PLQRUTXHVWLRQV
3ORWWLQJRFFXUVPHUHO\SDUWLDOO\±VLJQLILFDQWQHHGRILQTXLULHV
1HLWKHUWKHSURFHVVVWHSVQRUWKHV\PEROLVPVHHPWRKDYH
EHHQXQGHUVWRRG
5HFRUGLQJRI
LQYHQWRULHVPDWHULDO
DQGLQIRUPDWLRQIORZV
2QHJURXSFRPSOHWHUHFRUGLQJQRSUREOHPV
7KHWZRRWKHUJURXSVIRUJRWWRLQVFULEHWKHQDPHV
DQGDPRXQWRIVWRFNLQWKHLUSORWV
1RUHFRUGLQJRIWKHLQIRUPDWLRQIORZ3DUWLDOUHFRUGLQJRIWKH
PDWHULDOIORZLQRQHJURXS,QYHQWRULHVDUHORFDOO\GHWHUPLQHG
EXWRQO\SDUWLDOO\TXDQWLILHG
5HFRUGLQJRISURFHVV
GDWD
&RPSOHWHUHFRUGLQJLQDOOJURXSV &\FOHWLPHVKDYHEHHQUHFRUGHGFRPSOHWHO\$OWKRXJKQR
FRRUGLQDWLRQRUGLYLVLRQRIZRUNGLVWLQJXLVKDEOH6RPH
SUREDQGVDUHDFWXDOO\DOUHDG\ZRUNLQJRQVXEVHTXHQWVWHSV
(YDOXDWLRQRIUHDOL]HG
SURFHVVDQDO\VLV3$
2QHJURXSVXFFHVVIXOO\DQGFRPSOHWHO\HYDOXDWHV
WKHDQDO\VLVLQGHSHQGHQWO\
7KHRWKHUWZRJURXSVPDQDJHDIWHUDVKRUWLQTXLU\
DERXWWKHQH[WVWHSVLQWKH3$1RQHWKHOHVVSHDNV
LQWKHF\FOHWLPHVDUHQRWLQWKHFHQWHURILQWHUHVW
WKHLUFDXVHVDUHQRWLQYHVWLJDWHG
5HDOL]HGDQDO\VLVLVRQO\SDUWLDOO\HYDOXDWHG2VFLOODWLRQVLQ
WKHUHFRUGHGF\FOHWLPHVDUHQRWLFHGEXWWKHH[LVWHQFHRI
GLIIHUHQWSURGXFWYDULDQWVLVQRWUHFRJQL]HGQRUHIOHFWLRQ
7KHUHLVFRQIXVLRQDQGGLVRULHQWDWLRQUHJDUGLQJWKHIXUWKHU
FRXUVHRIDFWLRQ
3UHVHQWDWLRQRI
SURFHVVDQDO\VLV
7KH3$LVSUHVHQWHGRQO\LQSDUWEHFDXVHWKH
HYDOXDWLRQUHVXOWVRIWKHDQDO\VLVDUHQRWXVHG
7KH3$LVSUHVHQWHGLQSDUWDQGRQO\DIWHUUHSHDWHGSURPSWLQJ
7KHHYDOXDWLRQUHVXOWVRIWKHF\FOHWLPHVDUHQRWRINH\
LQWHUHVW
)XUWKHUFRPPHQWV 'XUDWLRQLQRQHJURXSPLQXWHV'XUDWLRQLQWKH
RWKHUWZRJURXSVOHVVWKDQPLQXWHV
,QVWHDGRIFRPPHQFLQJZLWKWKH3$WKHJURXSVVWDUW
RSWLPL]LQJWKHSURFHVVZLWKRXWIXUWKHUUHIOHFWLRQQRWSDUWRI
WKHWDVN'XUDWLRQFDPLQXWHV
 ,QWHUSUHWDWLRQRIWKHUHVXOWV
$OO LQ DOO ERWK JURXSV HQWHUHG WKH VWXG\ KDYLQJ DQ LGHQWLFDO EDFNJURXQG DQG NQRZOHGJH UDWH 7KXV LW LV QRW
VXUSULVLQJWKDWWKHUHVXOWVLQWKHSUHOLPLQDU\WHVWGLIIHUPHUHO\E\YHUVXV$VH[SHFWHGERWKJURXSV
ZHUHDEOHWRLQFUHDVHWKHLUNQRZOHGJHDQGFRPSUHKHQVLRQOHYHOVVLJQLILFDQWO\DIWHUWKHLUUHVSHFWLYHWUHDWPHQWV%XWWKH
LQYHVWLJDWLYH JURXS¶V OHDUQLQJ SURJUHVV ZDV VLJQLILFDQWO\ EHWWHU WKDQ LQ WKH FRPSDULVRQ JURXS 7KH GHJUHH RI
DPHOLRUDWLRQ LQ WKH LQYHVWLJDWLYH JURXS LVZLWK PXFK VWURQJHUWKD Q WKH FRPSDULVRQ JURXS¶V $V WKH
OHDUQLQJSURJUHVV UHPDLQV VLPLODURQ WKHNQRZOHGJHEDVLV WKH LQYHVWLJDWLYHJURXSGLGPXFKEHWWHU LQ DQVZHULQJ WKH
FRPSUHKHQVLRQ TXHVWLRQV  YHUVXV  ,W LV HYLGHQW WKDW WKH DFWLRQOHDUQLQJ WUHDWPHQW LQ WKH /HDUQLQJ
)DFWRU\&L3LQFRQWUDVWWRWKHFRQYHQWLRQDOWUHDWPHQWE\WXLWLRQKDGDPXFKJUHDWHULPSDFWRQWKHLQYHVWLJDWLYHJURXS¶V
FRPSUHKHQVLRQ VNLOOV &HUWDLQO\ WKHVH FRQFOXVLRQV VWLOOK DYH WR EH DFNQRZOHGJHG E\DOR QJLWXGLQDO VWXG\ ZLWK
VWDWLVWLFDOVLJQLILFDQFH$Q\KRZWKHLQWHUSUHWDWLRQRIWKHRSHUDWLRQVWDVN¶VUHVXOWVDIILUPVWKLVFRQFOXVLRQDVWZREDVLF
WKHRULHVFDQEHXSKHOG
 ,QWKHRSHUDWLRQVWDVNWKHLQYHVWLJDWLYHJURXSSHUIRUPHGEHWWHUWKDQWKHFRPSDULVRQJURXS
 7KHLQYHVWLJDWLYHJURXS¶VOHDUQLQJSURJUHVVZDVH[FHSWLRQDO
7KHLQYHVWLJDWLYHJURXSGLGYHU\ZHOOGXULQJWKHRSHUDWLRQVWDVNVKRZLQJDVWUXFWXUHGDSSURDFKDORQJWKHVWHSVRI
WKHSURFHVVDQDO\VLV7KHUHZHUHRQO\PLQRUSRLQWVRIFULWLFLVPWREHDGGUHVVHGDQGWKHUHZDVSUDFWLFDOO\QRQHHGIRU
VXSHUYLVRUVWRLQWHUIHUH7KHFRPSDULVRQJURXSRQWKHRWKHUKDQGZDVRQO\DEOHWRVROYHWKHWDVNSDUWLDOO\DQGPDQ\
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VXSHUYLVRULQWHUIHUHQFHVZHUHQHFHVVDU\WRSXWWKHPEDFNRQWKHULJKWWUDFN1HLWKHUWKHVWHSVRIWKHSURFHVVDQDO\VLV
QRUWKHV\PEROLVPVHHPWRKDYHEHHQXQGHUVWRRG$VWUXFWXUHGDSSURDFKDORQJWKHVWHSVRIWKHSURFHVVDQDO\VLVZDV
QRW WR EH REVHUYHG 7KH QHHGHG WLPHV IRU VROYLQJ WKH WDVN PDNH WKLV SRLQW YHU\ FOHDU 2QH JURXS DPLGVW WKH
LQYHVWLJDWLYHJURXSUHTXLUHGPLQXWHVWKHRWKHUWZRJURXSVFLUFDPLQXWHV7KHFRPSDULVRQJURXSQHHGHGFLUFD
PLQXWHVUHO\LQJRQFRQVLGHUDEOHDVVLVWDQFHIURPWKHVXSHUYLVRUVDORQJWKHZD\
7KH LQYHVWLJDWLYHJURXS¶V OHDUQLQJSURJUHVVFRXOGEHQLFHO\REVHUYHGE\FRPSDULQJ WKHLUSHUIRUPDQFHGXULQJ WKH
WUHDWPHQWZLWKWKHLUSHUIRUPDQFHLQWKHRSHUDWLRQVWDVN$VWKH\ZHUHDOORZHGWRPDNHPLVWDNHVDQGH[SHULHQFHWKH
FRQVHTXHQFHV GXULQJ WKHLUDF WLRQOHDUQLQJ WUHDWPHQW WKH\ XQGHUVWRRGZHOOZK\ LWLVE HVW WR IROORZ WKHVWHS V RIWK H
SURFHVVDQDO\VLVLQDYHU\VWUXFWXUHGPDQQHU7KHVDPHPLVWDNHVZHUHQRWUHSHDWHGLQWKHRSHUDWLRQVWDVN
7KHVHLQWHUSUHWDWLRQVZHUHXQGHUOLQHGE\WKHSUREDQGV¶VWDWHPHQWVPDGHGXULQJWKHLQWHUYLHZVFRQGXFWHGDWWKHHQG
RI WKH VWXG\7KHSUREDQGVZHUH DVNHG WR FRPPHQW RQ IRXUPDLQ WRSLFV5HIOHFWLRQ RQ WKH RZQ OHDUQLQJSURJUHVV
FRXUVHVWUXFWXUHSUDFWLFDORULHQWDWLRQDQGKLQWVRQKRZWRGHDOZLWKWKHOHDUQLQJDSSURDFK7DEOHVKRZVVRPHRIWKH
DQVZHUVJLYHQE\WKHVWXGHQWV
,W LVLQWHUHVWLQJWKDWHYHQWKHSUREDQGVUHFRJQL]HWKDW WKHLU OHDUQLQJSURJUHVVDXJPHQWVZKHQWKH\WKHPVHOYHVDUH
DOORZHGWRWU\DQGVROYH WKHSUREOHPVWDWHPHQWKDQGVRQ4XLWHRIWHQGXULQJ WKHVWXG\ WKHSUREDQGVRIERWKJURXSV
VSRNHRIOLJKWEXOEPRPHQWVZKHQZRUNLQJKDQGVRQ7KHUHVXOWVRIWKHLQWHUYLHZVDOORZVHYHUDOFRQFOXVLRQV
x %RWKWKHFRPSDULVRQDQGLQYHVWLJDWLYHJURXSVH[SUHVVHGSRVLWLYHRSLQLRQVWRZDUGVWKH/HDUQLQJ)DFWRU\FRQFHSW
(VSHFLDOO\WKHDFWLRQRULHQWHGOHDUQLQJDSSURDFKZLWKKDQGVRQDFWLYLWLHVDQGWKHSUHGRPLQDQWSUDFWLFDORULHQWDWLRQ
DUHHPSKDVL]HG
x 7KHSURSRVDOVPDGHE\WKHFRPSDULVRQJURXSFRQFHUQLQJWKHFRXUVHVWUXFWXUHUHVHPEOHWKHDFWXDOLQYHVWLJDWLYH
JURXS¶V/HDUQLQJ)DFWRU\WUHDWPHQW3UDFWLFDOH[HUFLVHVZRXOGKDYHEHHQEHWWHUWKDQWKHWXLWLRQ
x %RWKJURXSVUDWHGWKHRSHUDWLRQVWDVNDVYHU\SRVLWLYH$OWKRXJKRQHVKRXOGNHHSLQPLQGWKDWWKHFRPSDULVRQ
JURXSSHUFHLYHGWKHRSHUDWLRQVWDVNDVSDUWRIWKHWUDLQLQJDQGQRWDVLWZDVLQWHQGHGDVDWHVW
7DEOH6HOHFWHGTXRWHVIURPWKHLQWHUYLHZVZLWKWKHSUREDQGV
,QYHVWLJDWLYH*URXS &RPSDULVRQ*URXS
5HIOHFWLRQRQRZQOHDUQLQJSURJUHVV
³1RWXQWLOWKHILUVWSUDFWLFDOH[DPSOH,XQGHUVWRRGKRZLPSRUWDQWLWLV
WRFRPSO\ZLWKWKHRUGHURIWKHDQDO\VLVSURFHVVDQGKRZLPSRUWDQWD
VWUXFWXUHGDSSURDFKLVIRUVXFFHVV´
5HIOHFWLRQRQRZQOHDUQLQJSURJUHVV
³$IWHUWKHWXLWLRQ,KDGQ¶WXQGHUVWRRGZKDWWKHSURFHVVDQDO\VLVLV
DERXW7KLVRQO\EHFDPHFOHDUWRPHDIWHUKDYLQJWKHRSSRUWXQLW\WR
SHUIRUPWKHWDVNE\P\VHOI2QO\WKHQGLG,XQGHUVWDQGZKDW
GLIILFXOWLHVFDQDULVHLQWKHFRXUVHRIWKHDSSOLFDWLRQ´
&RXUVHVWUXFWXUH
³7KHPL[WXUHRIWKHRU\DQGSUDFWLFHZDVYHU\ZHOOEDODQFHG´
³7KHVHTXHQFHIURPVLPSOHWRFRPSOH[H[DPSOHVPDGHLWYHU\HDV\WR
XQGHUVWDQGWKHSUREOHPVWDWHPHQW´
&RXUVHVWUXFWXUH
,OLNHGWKHSUDFWLFDOH[DPSOHVLQWKHOHFWXUH´
³,QVWHDGRIDWXLWLRQWKHWUDLQLQJVKRXOGKDYHEHHQOLNHWKHRSHUDWLRQV
WDVN´
3UDFWLFDORULHQWDWLRQ
³,WKRXJKWWKDWWKHSUDFWLFDORULHQWDWLRQZDVJUHDW,FRXOGUHDOO\
LPDJLQHKRZWKLVSUREOHPVWDWHPHQWFDQRFFXULQUHDOOLIH´
3UDFWLFDORULHQWDWLRQ
³,IRXQGWKHWXLWLRQTXLWHDEVWUDFW7KHUHIRUH,ZDVKDSS\WRZRUNRQ
WKHUHDOLVWLFDVVHPEO\ZRUNLQJSODFHVGXULQJWKHRSHUDWLRQVWDVN´
+LQWVRQKRZWRGHDOZLWKWKHOHDUQLQJDSSURDFK
³<RXVKRXOGSURYLGHWKLVWUDLQLQJIRUDOOVWXGHQWV7KHWUDLQLQJ
SULQFLSOHVKRXOGEHDGRSWHGE\RWKHUXQLYHUVLW\GHSDUWPHQWV´
+LQWVRQKRZWRGHDOZLWKWKHOHDUQLQJDSSURDFK
³$WWKHHQGRIWKHRSHUDWLRQVWDVNDEHVWSUDFWLFHVROXWLRQVKRXOGEH
SUHVHQWHGRUKDQGHGRXW´
5. Conclusion 
,Q WKLV SDSHU D VWXG\ LV SUHVHQWHG ZLWK WKH JRDO RI YHULI\LQJ DFH UWDLQ K\SRWKHVLV WKDW VWXGHQWV KDYH D JUHDWHU
DSSOLFDWLRQSHUIRUPDQFH DQG D KLJKHU GHJUHH RIDFW LRQVXEVWDQWLDWLQJ NQRZOHGJH DIWHU KDYLQJ DWWHQGHG DQDFW LRQ
RULHQWHG OHDUQLQJ HYHQW ZLWKLQ WKH /HDUQLQJ )DFWRU\ WKDQ DIWHU UHFHLYLQJ D FRQYHQWLRQDO WUHDWPHQW $W WKLV D
FRPSDULVRQ DQGD Q LQYHVWLJDWLYH JURXS RI SUREDQGV UHFHLYHG GLIIHUHQW WUHDWPHQWV VXEVHTXHQWO\ KDYLQJ WR VROYH DQ
LGHQWLFDORSHUDWLRQVWDVNLQGHSHQGHQWO\7KHIRUPHUJURXSZDVLQVWUXFWHGE\PHDQVRIWXLWLRQWKHODWWHUJURXSDWWHQGHG
DQDFWLRQRULHQWHGWUDLQLQJLQWKH/HDUQLQJIDFWRU\:LWKLQWKHOLPLWVRIWKHVWXG\WKHK\SRWKHVLVKDVEHHQYHULILHGDQG
FRQILUPHGFRPSUHKHQVLYHO\
7KH UHVXOWV LQGLFDWH WKDW SDUWLFLSDQWV RIDFW LRQRULHQWHG WUDLQLQJV LQ WKH /HDUQLQJ )DFWRU\ KDYH VLJQLILFDQW
DGYDQWDJHV RYHU SDUWLFLSDQWV DWWHQGLQJ WUDGLWLRQDO VFKRROLQJ 7KLV LVWKHFDV H EHFDXVH WKH IRUPHU DUH PXFK PRUH
FDSDEOH RI JUDVSLQJ SUREOHPV DQGY DOLGDWLQJ DVZ HOO DVLP SOHPHQWLQJ VROXWLRQ K\SRWKHVHV VRDVW R LPSURYH DQG
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VWDELOL]H WKHVWDWXVTXRRIDSURGXFWLRQ OLQH:LWKRXWDGRXEW LWFDQEHQRWHG WKDW WKH LQYHVWLJDWLYHJURXSVKRZHGD
EHWWHU SHUIRUPDQFH WKDQ WKH FRPSDULVRQ JURXS LQ WKH RSHUDWLRQV WDVN0RUHRYHU WKH LQYHVWLJDWLYH JURXS¶V OHDUQLQJ
SURJUHVVZDVH[FHSWLRQDO
'XH WR SUDFWLFDO LPSOHPHQWDWLRQ UHDVRQV WKH FRQGXFWHG H[SHULPHQW UHYHUWV WR DUHO DWLYHO\ VPDOO FRKRUW Q 
7KHUHIRUHWKHJHQHUDOLW\RIWKHUHVXOWVFDQQRWEHDVFHUWDLQHGKRZHYHUWKHUHVXOWVFDQEHUHJDUGHGDVDILUVWLQGLFDWLRQ
RIWKHYDOLGLW\RIWKHXQGHUO\LQJEDVLFDVVXPSWLRQV
,QRUGHUWRFRQILUPWKHVHUHVXOWVIXUWKHULGHQWLFDOVWXGLHVDUHFXUUHQWO\EHLQJFDUULHGRXWZLWKGLIIHUHQWFRKRUWV,Q
RUGHUWRDOORZERWKUHJUHVVLRQDQDO\VLVDQGYDULDQFHH[SODQDWLRQVFURVVVHFWLRQDODQGORQJLWXGLQDOVWXGLHVZLWKFRKRUWV
ODUJHU WKDQ  SUREDQGV ZLOO EH FRQGXFWHG 7KH JRDO LVQR W RQO\ WR JHQHUDOO\ FRQILUP WKH HIIHFWLYHQHVV RI WKH
DSSURDFKEXWDOVRWRGLIIHUHQWLDWHWKHFDXVHVDQGFRQWUROYDULDEOHVFRQWDLQHGLQWKHVWXGLHV
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